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males. The forms of ant in nests Nos. I and 2 are as follows : 
(a) queen (&) male (both winged, but the queen loses its wings 
after marital flight), (c) large workers, (d) small workers, and 
(e) nurses. In nest No. 3 I have not, yet seen the queen or 
male, but it possesses— {a) soldier, ( b) larger workers, (<r) 
smaller workers, and (d) nurses; but these are different in 
’form to those of nests No. 1 anl No. 2. Probably we might 
add a third form of worker, as there are several sizes in the 
nest. . . . 

“ It is curious that in No. 1 nest, from which the queen was 
removed on August 30, new queens and males are now being 
developed, while in No. 2 nest, where the queen is at present, 
mothing but workers have been brought out, and if a queen larva 
or pupa is placed there it is at once destroyed, while worker 
larvae or pupae are amicably received. In No. 3 all the eggs, 
larvae, and pupae collected with the nest have been hatched,^and no 
- eggs have since made their appearance to date. There is no 
queen with this nest. . . . On November 14 I attempted to 
prove by experiment how small a number of * parasol 5 ants it 
required to form a new colony. I placed two dozen of ants (one 
dozen workers and one dozen nurses) in two separate nests, No. 4 
and No. 5. With No. 4 1 placed a few larvae with a few rose petals 
for them to manipulate. With No. 5 I gave a small piece of nest 
covered with mycelium. On the 16th these nests were destroyed 
by small foraging ants, known as the * sugar 5 or.* meat ’ ant, and 
I had to remove them and replace with a new colony. My 
notes on these are not sufficiently lengthy to be of much impor¬ 
tance. But I noted four eggs laid on the 16th, or two days after 
being placed in their new quarters ; no queen being present. 
The experiment is being continued. I may mention that in 
No. 4 nest, in which no fungus was present, the larvae of all 
sizes appeared to change into the pupae stage at once for want 
of food [a fact corresponding with the fact I have named as 
observed by myself sixty years ago in the case of wasp larvae]. 
The circumstance tends to show that the development of the 
insect is influenced entirely by the feeding it gets in the larvae 
stage. 

“ In nest No. 2 before the introduction of a queen there were 
no eggs or larvee. The first worker was hatched on October 27, 
or fifty-seven days afterwards, and a continual succession has 
since been maintained, but as yet (November 19) no males or 
queens have made their appearance.’' 

In a letter accompanying the report, Mr. Hart says :—* 

“ Since these were published, my notes go to prove that ants 
•can practically manufacture at will ; male, female, soldier, 
worker, or nurse. Some of the workers are capable of laying 
eggs, and from these can be produced all the various forms as well 
as from a queen’s egg. 

“ There does not, however, appear to be any difference in the 
character of the food ; as I cannot find that the larger larvae are 
fed with anything different to that given to the smaller.” 

These results were obtained before the recent discussion of the 
question commenced, and as they agree with the results reached 
by Grassi in the case of the Termites, fit can now scarcely be 
doubted that the various forms or classes among the social insects 
are wholly determined by the treatment of the larvae. 

St. Leonards, December 2. Herbert Spencer. 


“Acquired Characters.” 

I do not think we are in any way bound by the terms of 
'the law enunciated by Lamarck. Those laws may be shown 
to be erroneous in all but the suggestion of a principle which 
may possibly be developed into an important and far-reaching 
doctrine, and if so the importance of the doctrine will be in no¬ 
wise diminished by the crudity of the early suggestion. There 
is scarcely any scientific generalisation which does not require 
an amended enunciation in each generation if it is to be in ac¬ 
cordance with the contemporary state of knowledge. Neverthe¬ 
less it seems to me that the second law of Lamarck does not 
state that a character acquired by individuals for the first time is 
inherited, or “alters the potential character of the species.” 
The law states that nature preserves by generation what has been 
acquired by individuals by the influence of the circumstances to 
which their race has been long exposed : not by the influence of 
the circumstances to which they alone have been exposed in their 
own individual existences. 

Leaving Lamarck’s laws and doctrines entirely out of the 
-question, if we define an acquired character as one which is 
■determined by the “ operation on the individual of given and 
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related quantities of external agencies,” I am not aware that 
anyone has ever asserted that such a character is inherited, in 
the sense of being completely reproduced in the offspring with¬ 
out the operation of those external agencies. But I think there 
is reason to believe that if the same quantity of external agency 
acts on successive generations, it will produce more effect on 
the second than on the first, or, to use more correct language, 
that the effect in the second generation will be increased by a 
potentiality derived from the first. It is argued that the very 
possibility of the acquisition of new characters by the individual 
under new conditions is a proof that the old character had not 
become fixed and congenital after the action of the old condition 
on thousands of successive generations. But this is an illus¬ 
tration of the difficulty of completely expressing the problem 
in abstract language without reference to particular cases. If 
we consider the case of the pigmentation of the skin of the 
flounder, we find experimentally that exposure to light of the 
lower side for some years produces some pigmentation, but not 
so much as that on the upper side exposed in the individual for 
the same time. The action on the two sides in the individual 
being thus equal, or even greater on the lower side, how are we 
to account for the difference in favour of the upper? Evidently 
the congenital 'potentiality of the two sides is different. The 
old character has then become fixed and congenital to a certain 
very important degree. If no effect were produced by the 
action of light on the lower side of the individual, there would 
be no evidence that the congenital difference in the two sides 
had been produced by the difference in the relation to light 
repeated in countless successive generations. On the other 
hand, if the equal exposure of both sides produced equal pig¬ 
mentation in the same time, this would be evidence that the 
difference in the pigmentation under normal conditions was not 
a congenital character at all. But as the facts stand, the only 
conclusion which is in accordance with them is that the con¬ 
genital difference between the two sides is due to the gradual 
accumulation of slight effects on the congenital potentiality of 
the germ consequent upon the action of light in the individual, 
I could mention many other similar instances, which I think do 
constitute a reason for “ associating the somewhat superficial 
and late responses of the parts of a growing individual to normal 
or abnormal forces of its environment with that more subtle 
and profound disturbance which is permanent and affects the 
potential character of the germ.” 

I am far, however, from supposing that all specific, generic, 
or morphological characters are due to the direct action of the 
environment in the soma, and equally far from admitting that 
every one of these characters has a part to play in the struggle 
for existence. J. T. Cunningham. 

Plymouth, November 30. 


The distinction between the “acquired characters” of 
Lamarck and the other “ responsive characters ” which follow 
the “ influence of the normal environment ” is, I venture to 
think, not very important. The two kinds of characters are 
indeed admitted by Prof. Lankester to be “of the same order,” 
and their essential unity is clearly shown when we attempt, to 
trace the history of evolution as Lamarck conceived it. 

The first increase in length of the neck of the giraffe or swan 
was no doubt, according to Lamarck, “an acquisition under 
new conditions of new character.” But when the process had 
started, its subsequent stages could hardly be spoken of in this 
way. The effort of stretching, which was supposed to supply 
the condition for further increase, was then neither “ new ” nor 
“ special and abnormal.” 

In the numerous discussions of the last seven years the term 
“ acquired ” has been employed to cover both classes of charac¬ 
ters, and, indeed, the argument has chiefly turned on the effect 
of normal rather than abnormal and special conditions, because 
the evidence supplied by the former for or against hereditary 
transmission was so much more convincing than that supplied 
by the latter. 

Although the term “ acquired ” is an unfortunate one, and 
has added many difficulties and obscurities which would have 
been avoided by the substitution of Prof. Lankester's term, 
“responsive,” I think it would only increase the difficulties 
if it were now authoritatively maintained that, although the 
majority of instances discussed and the really crucial cases ad¬ 
duced are “of the same order” as acquired characters, they 
must no longer be called by this name. 

I entirely agree with Prof. Lankester as to the mutual anta- 
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gonism between the two laws of Lamarck, The first law assumes 
that a past history of indefinite duration is powerless to create a 
bias by which the present can be controlled ; while the second 
assumes that the brief history of the 1 present can readily raise a 
bias to control the future. Edward B. Poulton. 

Oxford, December 2. 


The Homing of Limpets. 

In Nature, vol. xxxi. p. 200, Prof. Ainsworth Davis de¬ 
scribes some observations he had made on the habits of the 
limpet. Marked individuals were found to return from their 
excursions, extending to a distance of some three feet, and to 
settle down on the spot which is their permanent home. By 
excision of the tentacles in two individuals Prof. Davis was led 
to conclude that it is not by these organs that the limpet finds 
its way back to its own particular scar. “The sense of smell 
then suggested itself, and it occurred to me,” writes Prof. 
Davis, “that one reason why limpets kept on their scars when 
covered by the water was to prevent the scent being washed 
off. With a view to determine this, the space between a 
wandering limpet and its scar and the scar was carefully washed 
again and again with sea-water. In spite of this, the limpet in 
question readily found its way back again.” 

Last summer I had some opportunities of making observa¬ 
tions at Mewps Bay, near Lulworth, in Dorsetshire. I trust 
that Prof. Davis will not consider a brief record of the results of 
these observations a case of unsportsmanlike poaching on his 
preserves. 

The method I adopted was to remove the limpets from the 
rock and affix them at various distances from their scars. This 
can be done without difficulty or injury if one catches them as 
they are moving. But one must make sure that they are just 
leaving or returning to their own proper homes, and are not 
taken in the midst of a more extended peregrination, as in that 
case their special scars cannot be noted. Failure to be 
careful in this matter vitiated my earlier observations, which 
are therefore excluded in the following table 


No. returned. 


No. 

removed. 

Distance 
in inches. 

In 2 tides. 

In 4 tides. 

Later. 

25 

6 

21 

— ... 

— 

21 

12 

13 - 

5 ... 

— 

21 

18 

IO 

6 ... 

2 

36 

24 

I 

1 

3 


From the nature of the strata the removal to a distance of 
12 inches or more generally involved taking the limpets over a 
corner of rock. 

In most cases the individuals which failed to return to their 
respective scars took up new positions. In several cases when 
they were removed to a distance of a few inches from this new 
position they returned to it. In one case where the limpet had 
taken up such a new position it returned thereto after having 
been removed to its original scar. 

Observation of the limpets without such experimental re¬ 
moval shows that they make their excursions in search of food 
chiefly «.s the tide leaves them and when it is returning. They 
generally seem to get back to the scar before the tide has well 
covered it. I have watched them return over considerable dis¬ 
tances. In one case ten inches, over a somewhat curved 
course, was covered in a little under twenty minutes. In 
another case the limpet on its return journey had to pass 
between two other limpets, which necessitated the lifting of the 
shell to some height so as to pass over one of these. On reach¬ 
ing their scar they twist and turn about so as to fit down. 
When they come wrong way round they rotate pretty rapidly 
through the iSo° to get into position. The final position on 
the scar is a constant one. One was observed to make a short 
excursion from and to return to its scar under stillish water. 
As a rule they seem to remain fixed under water. 

The greatest distance I have watched a limpet reach from its 
scar was 22 inches. But I have found limpets at a distance of 
3 feet from their scars—that is to say, from scars on to which 
they fitted perfectly. This was on a large flat surface. 

When they move, the tentacles are projected out beyond the 
shell, and keep on touching and slightly adhering to the rock. 
On reaching the scar they carefully feel round it with the tent¬ 
acles. I am disposed to question the results of Prof. Davis’s 
experiments on the removal of the tentacles. But further 
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observations and experiments are needed to settle the point. 
I understand that Prof. Davis is now at work upon the subject. 

An injury to the edge of the shell seems to be repaired with 
whitish shell-material in the course of about ten days. And 
when a new position is taken up to which the shape of the shell 
is not suited, there appears to be a tendency for the shell to 
accommodate itself to the uneven surface of new growth along 
the edges. But this again is a matter on which further obser¬ 
vation and experiment are required. 

C. Lloyd Morgan. 

Gravitation. 

The nature of my suggestion (vide Nature November 15, 
p, 57) is simply this:—A phenomenon of adhesion between 
solids immersed in a tensile liquid presents itself. The explana¬ 
tion offered (as I understand it) suggests that whether the bodies 
are attracted at long or short distances, will be a question 
entirely of the extension in the stressed medium of the modified 
layer. If this explanation be a correct one, or if any explana¬ 
tion involving a reaction between a modified layer (whether 
condensed or rarefied) and a tensile liquid will account for the 
phenomenon, then I say the experiment is a suggestive one as- 
regards gravitation. 

How for the modified layer will extend depends upon the law 
according to which the stress is distributed in the medium. In 
the case of matter acting upon matter at molecular distances we 
have reason to believe that the decrement of the stress is a rapid 
one. We possess no such knowledge when matter and ether 
alone are involved, and until we know how a modification of 
the ether around matter would display itself to our observation, 
I do not think the possibility of a remotely extended modifica¬ 
tion can be denied. Gravitation might be the sole resultant, 
phenomenon affecting our senses. J. Joly. 

Trinity College, Dublin. 

The Ratio of the Specific Heats of Gases. 

I remember that in the discussion of eighteen years ago it 
was understood that you could get 1*4 for the ratio, if the 
molecules had each five degrees of freedom only—if they were, 
for instance, perfectly smooth, elastic spheroids. Probably the' 
ultimate source of our knowledge in this respect was Boltzmann V 
paper, to which Mr. Bryan refers us. The difficulty at the time- 
seemed to be mainly one of faith. One could not believe that 
the molecules were solid elastic bodies, however useful the dis¬ 
cussion of such bodies might be in defining a limiting case. A&- 
the white posts along a road are put to show you where you 
should not go, not where you should go. It was further sup¬ 
posed, perhaps without sufficient reason, that the phenomena 
of the spectroscope required us to attribute many degrees of 
freedom to the molecules. 

I hope Mr. Bryan will, as I have no doubt he can, develop 
his theory that all these phenomena can be accounted for by 
the electromagnetic theory of light, without attributing to the 
molecules more than five degrees of freedom. We have to ex¬ 
plain, as it seems to me, how the ether will assume different sets 
of vibrations according to the shape of the bodies in contact 
with it. S. H. Burbury. 

1 New Square, Lincoln’s Inn. 


An Observation on Moths. 

I think Dr. L. C. Jones (No. 1308, p. 79) has missed the 
true reason of the unexpanding wings of his moths liberated 
from the pupa-case before the struggles of the inmate had split 
the skin, and freed them in the ordinary course. 

What was missing to them was the pressure in the act of 
emergence, which at one and the same time expels a discharge 
of superfluous humours from the abdomen, and forces the vital 
fluids through the folded and crumpled wings. Special extra 
provision is made for this, in the flask-shaped cocoons of 
Saturnia Pavonia-minor , for example, and if the pupa be 
taken out of this, and allowed to emerge at full maturity, it is 
always an abortion with heavy, overloaded abdomen, and 
wings that never expand. Every collector, also, who has bred 
the earth-burying sphinxes —Sphinx Ligustri, for example— 
knows how often they emerge in this condition, either through 
not being supplied with soil of the needful tenacity, or from the 
difficulty of keeping it of the natural degree of moisture. 
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